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A compact, small size humidifier (1) includes appro- 
priate electrical plugs (19) and internal electrical transformer 
(41 1) to allow usage in different countries with different volt- 
ages. The humidifier (1) also includes an opening (142) for 
receiving a number of different sockets (2) allowing use of 
different sized water bottles (3) as the water tank. The dif- 
ferent sockets (2, 16, 17) may be detachably affixed to the 
humidifier body (1) in appropriate holding means (15). The 
humidifier (1) includes a low water detection assembly (43) 
which utilizes two projecting probes (10) positioned in the 
water retaining chamber (11) to indicate the presence of a 
sufficient amount of water. When the water drops below a 
certain level, there is no longer an electrical signal indicated 
by the probes (10), this indication is then used to shut off the 
humidifier (1) to prevent damage to the unit. 




): <WO 0040326A1 \ > 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


SZ 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


Cdte d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







BNSDOCID: <WO 0040326A1_I_> 



WO 00/40326 PCT/USOO/00642 



HUMIDIFIER 

5 FIELD OF THE INVENTION 

The present invention relates generally to the field of humidifiers. More 
specifically, the present invention relates to a compact, portable humidifier which may 
be used with a number of different water containers. 

1 0 BACKGROUND OF THE INVENTION 

The present invention relates to a humidifier, and particularly to one which 
is used for adding moisture to the atmosphere in the room when it is too dry in order to 
improve the atmosphere in the room, as well as preventing the skin of people from 
becoming too dry. Various prior art humidifiers are shown in, e.g., U.S. Patent Nos. 
15 4,921,639; 5,131,070; 5,397,510; and 5,792,390, the contents of which are incorporated 
herein by reference. 

A heretofore known humidifier, referring to Fig. 15, comprises a main 
body 10 and a water tank 20 as main parts. The main body 10 has a water containing 
chamber 101 and a propping rod 102. The water tank 20 is removably connected to the 

20 upper side of the main body 1 0. The water tank 20 is specifically shaped and configured 
to mate with the main body 10. The water tank 20 includes a valve device 201 which 
normally prevents water held inside the water tank 20 from flowing out, and is opened 
for the water to flow therethrough when the water tank 20 is connected to the main body 
10 with the propping rod 102 pushing the valve device 201 upwards. A vapor exit 

25 opening 202 is arranged on the upper side of the water tank 20; the vapor exit opening 
202 is further isolated from the water held inside the tank 20, but communicates with the 
water containing room 101 of the main body. 

Water held in the water containing chamber 101 of the main body is 
transformed into vapor by a vibrating device in the main body 1 0 (not shown), and sent 

30 out from the vapor exit opening 202 to the atmosphere. 
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Thus, moisture in the atmosphere is increased. However, it is found that 
the humidifier has several undesired features, including: 

1. It is generally of a large size, and is not suitable as a compact device. 

2. Only specific water tanks having a uniquely configured lower side that fit 
5 the main body can be used in this humidifier, i.e., the humidifier cannot 

use other water tanks of different sizes or shapes. 

3. When the water tank is damaged, the user has to buy a new one that fits 
the main body, making the replacement inconvenient and costly. 

4. Not having safety means, the humidifier will keep on producing vapor 
1 0 • when the water tank is removed. So, when the water tank is accidentally 

removed from the main body, it is likely that the water comes out and 
wets the floor or that the vapor injures people nearby. 

5. Not having a water detecting means, the humidifier will continue to work 
even when the water supply is exhausted. The user must therefore 

15 exercise great care in using the humidifier. And, if the user does not cut 

off the power supply and allows the humidifier to continue to work when 
the water supply is exhausted, the humidifier might be damaged or might 
cause accident, injury or even a fire. 

20 SUMMARY OF THE INVENTION 

It is therefore a main object of the present invention to provide a compact, 
small size humidifier, which can be easily carried around without being too heavy or 
taking up too much space. 

It is another object of the present invention to provide a humidifier which 
25 can use water bottles of different size and configurations as the water tank. This obviates 
the need for the user to carry a specialized water tank for use with the humidifier. 

It is also an object of the present invention to provide a humidifier, which 
provides certain safety features not found in prior art devices. 

The humidifier of the present invention is a compact, small size humidifier 
30 which may be used as a portable humidifier. The humidifier may include the appropriate 
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electrical plugs and internal electrical transformer to allow use in different countries with 
different voltages and electrical power systems, e.g., 1 1 0V use in the United States, 220V 
use in Europe, etc. The humidifier also includes an opening for receiving a number of 
different sockets allowing use of different sized water bottles as the water tank. The 
different sockets may be detachably affixed to the humidifier body in appropriate 
recesses or holding means so that the different sockets are easily made available to the 
user. The humidifier may also include a low water detection assembly which utilizes, 
e.g., two projecting probes positioned in the water retaining chamber, to indicate the 
presence of a sufficient amount of water. Conversely, when the water drops below a 
certain, safe level, there is no longer an electrical signal indicated by one or both of the 
two probes, indicating that the water is below a certain threshold level. This indication 
is then used to shut off the humidifier to prevent damage to the unit, as well as any 
possible accident or injury. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be better understood by reference to the accompanying 
drawings, wherein: 

Fig. 1 is an exploded perspective view of a humidifier of the present 

invention. 

Fig. 2 is a sectional view of the humidifier of the present invention along 
the line 2-2 of Fig. 1. 

Fig. 3 is a sectional view of the humidifier of the present invention along 
the line 3-3 of Fig. 1. 

Fig. 4 is a top view of the humidifier of the present invention; 

Fig. 5 is a fragmentary sectional view of the humidifier of the present 

invention; 

Fig. 6 is a bottom view of the humidifier of the present invention; 
Fig. 7 is an exploded sectional view of an alternative embodiment 
according to the present invention; 
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Fig. 8 is a detailed cross-sectional view of the humidifier shown in Fig. 

7; 

Fig. 9 is an electrical schematic diagram of the electrical portion of the 
humidifier according to the present invention; 
5 Fig. 10 is a block diagram of the humidifier according to the present 

invention; 

Fig. 1 1 is a circuit diagram of the power supply control unit of the 
humidifier according to the present invention; 

Fig. 12 is a circuit diagram of the moisture-adjusting unit of the humidifier 
10 according to the present invention; 

Fig. 13 is a circuit diagram of the activating unit of the humidifier 
according to the present invention; 

Fig. 14 is a diagram illustrating the magnetic switch, the magnet, and the 
main circuit board according to the present invention; and 
15 Fig. 15 is a diagram of a prior art humidifier. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Referring to Figs. 1 - 4, a humidifier of the present invention includes a 
main body 1 , a covering member 14, and a socket 2. The socket is designed to mate with 
20 and receive a water-containing bottle 3 . As described below, the water containing bottle 
3 may be any type of generally available liquid or water bottle, since the humidifier of 
the present invention is not limited to any specific type of specially adapted or configured 
water bottle. _ 

The main body 1 includes a water containing chamber 11, two water 
25 i detecting means 10 positioned in the water containing chamber 11, an ultrasonic 
vibrating member 12, a propping protrusion 13, and a covering member 14. The 
covering member 14 includes a rim which is detachably received in an annular 
connecting trench 111 of the main body 1. The propping protrusion 13, the water 
detecting means 10, and the ultrasonic vibrating member 12 are arranged on the base or 
30 floor of the water containing chamber 1 1 . 
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A connecting hole 142 is provided on the covering member 14 and is 
f positioned above the propping protrusion 13. The covering member 14 also includes a 
i| hole 144 for receiving a correspondingly shaped cover 145 which is detachably and 
| rotatably fitted therein. The hole 144 is positioned in relation to the ultrasonic vibrating 
member 12. The cover 145 includes a number of vapor exit openings 146 which allow 
; the water vapor to exit into the atmosphere adjacent the humidifier. The connecting hole 
142 includes an annular protrusion 143 on the inner side of the wall thereof. A magnet 
141 is fitted to the rim of the covering member 14. 

The socket 2 is provided with inner screw threads 22 on its inner 
circumferential surface, and an annular recess 2 1 on its outer surface. The socket 2 also 
includes a through hole 23 on its lower end portion, which allows a valve 24 to pass 
through the socket 2. A liquid (e.g., water) container or bottle 3 is detachably connected 
to the socket by way of screw threads 31 on the bottle 3, which are engaged with the 
inner screw threads 22 of the socket 2. 

The valve 24 received in the socket 2 prevents water inside the bottle 3 
from flowing out when the bottle 3 is upside down. Specifically, the socket 2 and valve 
24 are mated with the bottle 3 when the bottle 3 is preferably in an upright condition. 
Subsequently, the bottle 3 with the socket 2 and valve 24 attached, is turned upside down 
and inserted into the connecting hole 1 42 of the covering member 1 4. The annular recess 
21 of the socket 2 engages the annular protrusion 143 of the wall of the connecting hole 
142 provided on the covering member 14. This engagement causes the propping 
protrusion 13 of the main body 1 to prop up the valve 24 such that the valve 24 is opened 
(no longer blocking the bottle exit opening), allowing the water inside the bottle 3 to flow 
through the bottle exit opening into the water containing chamber 1 1 of the main body 
1. 

With respect to the electrical control and operation of the humidifier, a 
main circuit board 4 is located inside the main body 1 . Referring now to Fig. 9, therein 
is illustrated an electrical schematic diagram of the main circuit board 4, including a 
power supply control unit 4 1 , a moisture adj usting unit 42 and an activating unit 43 . The 
power supply control unit 41 includes a voltage-selecting unit 411, e.g., a switch, which 
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allows the user to select the type of voltage power supply in the particular country where 
the user wishes to operate the humidifier. Input power is supplied to the humidifier via 
power plug A. The humidifier is then operated in accordance with the voltage supply 
selected by the user. Referring now to Fig. 10, a main transformer 412, is used to 
transform the power input by way of plug A into two separate power outputs. The first 
power output is provided to an electric fan 5 arranged inside the main body 1 . The first 
power output is transformed into a direct current of, for example 12V, by a current 
rectifying and wave-filtering circuit 413, and a voltage regulating IC 414 before being 
provided to the fan 5. 

The moisture adjusting unit 42 includes a power supply switch 42 1 , which 
is electrically connected to a moisture adjusting knob 422, which may, for example, be 
controlled by the user to select the desired moisture level. The user can adjust the 
moisture adjusting knob 422 to control the amplitude of vibration of the vibration control 
circuit 434 for changing the amount of the produced vapor. When the power supply 
switch 421 is turned on, a power supply indicating light 423 is lighted. 

A safety switch 424 is electrically connected to the moisture adjusting 
knob 422, and a magnetic switch 425, and allows the humidifier unit to operate only 
when the covering member 14 is properly mated with the main body 1. The magnetic 
switch 425 is positioned adjacent to the magnet 141 of the covering member 14 when the 
covering member 14 is firmly connected to the connecting trench 1 1 1 of the main body 
1 . As a result, the magnetic switch 425 will be turned on by the magnet 1 4 1 only when 
the rim of the covering member 1 4 is fitted in the connecting trench 111 of the main body 
1 in a proper manner. Otherwise, the magnetic switch 425 is in a cut off state. When the 
magnetic switch 425 is in a cut off state, it prevents the safety switch 424 from passing 
control messages from the moisture adjusting knob 422. Conversely, when the magnetic 
switch 425 is on as a result of proper fitting of the covering member 1 4, the safety switch 
424 will allow messages from the moisture adjusting knob 422 to be sent out via the 
safety switch 424. 

Referring now to Fig. 1 3 , therein is shown an electrical schematic diagram 
of the activating unit 43 , which includes a current rectifying circuit 43 1 , vibration control 
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circuit 432, a water detection circuit 433 and a vibration circuit 434. The second power 
output from the transformer 412 is rectified by the rectifying circuit 431. The rectified 
power output is passed from the rectifying circuit 43 1 to the vibration control circuit 432. 
As discussed above, the control messages from the moisture adjusting knob 422 (e.g., the 
user selected moisture level) are transmitted via the safety switch 424 to the water 
detection circuit 433, and then to the vibration control circuit 432. Thus, both the power 
and the control messages for making the ultrasonic vibrating member 12 start vibrating 
to produce water vapor are used to activate the vibration control circuit 434. 

The water detection circuit 433 is electrically connected to the water 
detecting means 10 arranged in the water containing chamber 11. The water detecting 
means 10 may for example, be any one of a number of known water detection devices, 
including pressure transducers, conductivity detectors, humidity sensors,or temperature 
sensors. The water detection circuit 433 includes two transistors Ql, Q2 connected in 
series, with the emitter of Ql connected to the collector of Q2. Each of the transistors 
Q 1 , Q2 is connected to a respective one of the water detecting means 1 0. When either one 
of the water detecting means 10 does not detect a sufficient level of water in the water 
containing chamber 11, the respective transistors Ql or Q2 will be cut off. Because the 
transistors Ql, Q2 are connected in series, the output of the water detection circuit, i.e., 
the emitter of transistor Q2 will be at a low level, preventing the operation of the 
vibration control circuit 434. In this way, the control messages from the moisture- 
adjusting knob 422 will be prevented from reaching the vibration control circuit 434 due 
to the water detection circuit 433, with the result being that the vibration control circuit 
434 will not be activated. 

The cover 145 can be turned to adjust the direction of the vapor exit 
opening 146, to thereby direct the vapor emitted by the humidifier. Thus, referring to 
Fig. 4, the user can decide the direction in which the produced vapor comes out of the 
humidifier unit. An electric fan 5 blows out the produced vapor. 

Referring to Fig. 6, holding rooms 15 and 1 8 are provided on the bottom 
of the main body 1. The holding rooms 15, 18 are provided with screw threads 151 on 
their inner circumference. Two sockets 16, 17, with respective screw threads 161, 171 
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on their outer circumference and respective screw threads 162, 172 on their inner 
circumference, may be received in the respective holding rooms 15, 18 by engaging 
either the inner or outer socket screw threads with the screw threads 151 in the holding 
rooms. The sockets 16 and 1 7 have different internal diameters allowing use of different 
size bottles 3. The sockets 16, 1 7 are detachably received in the holding rooms 1 5 when 
not in use, and are taken out to be used with the correspondingly sized bottle. The 
internal diameters of the sockets 2, 1 6, 1 7 are determined based on the size of commonly 
available bottles available on the market. In this way, the user can easily locate a bottle 
for use with the humidifier of the present invention. Based on the particular bottle 
selected by the user, the correspondingly sized socket is used. While two auxiliary 
sockets 1 6, 1 7 are show, a larger or smaller number of sockets may be used. Also, while 
the auxiliary sockets 16, 17 are shown as being received within holding rooms 15, 18 
located on the underside of the humidifier main body, the auxiliary sockets may 
alternatively be provided in holding areas located elsewhere on the humidifier main body 
1, or any other element associated with the humidifier, e.g., covering member 14 or an 
external covering. Alternatively, the auxiliary sockets may be provided as loose elements 
for use with the humidifier. 

The cord 19 is housed inside the holding room 18 when not in use. A 
cover 181 further protects the holding room 18. 

While the foregoing invention has been particularly shown and described 
with reference to a preferred embodiment thereof, it will be understood by those skilled 
in the art that various changes in form and details may be made therein without departing 
from the spirit and scope of the invention. 

From the above description, it can be understood that the humidifier of the 
present invention has several desirable features, including: 

1. The user does not have to carry a specially adapted or sized water 
container for the humidifier when traveling, making the humidifier 
extremely compact. One or more sockets or adapters may be provided 
with the humidifier to allow use of different size, commonly available 
water or liquid bottles. 
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Holding rooms 15 may be provided to hold the sockets 16, 17 when not 
in use, allowing the user to easily carry a number of different sized 
sockets along with the humidifier. 

The bottle bought for use with the humidifier can be easily discarded or 
left behind whenever the user wants his/her luggage more compact when 
traveling. 

When the covering member 14 is not properly coupled to the upper side 
of the main body 1, the magnetic switch will not be turned on by the 
magnet of the covering member, and thus the ultrasonic vibrating member 
will not be activated to produce vapor, thereby reducing or eliminating 
the risk of injury or improper operation. 

A double safety water detecting means operates such that when either one 
of the water detecting means detects that there is not a sufficient level of 
water, the humidifier of the present invention is prevented from operating. 
In this manner, when the humidifier falls over or when the water funs out, 
the humidifier will not continue working, preventing any potential danger 
that might result therefrom, e.g. fire. 

The humidifier is provided with a moisture-adjusting knob for the user to 

adjust the amount of vapor according to his/her need. 

The humidifier is provided with a power supply-controlling unit so that 

it can be used in different countries using different power and voltage 

supplies. 

The cord can be stored and protected in the holding room when not in use. 
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1 3 member second opening receiving a cover therein, said cover having a plurality of vapor 

14 exit openings; 

15 said socket includes 

16 an annular recess on an outer circumference thereof; 

17 a through hole therein; 

18 a valve passed into said through hole; 

19 a screw thread on an inner circumference thereof, said socket being received in said 

20 second opening of said covering member with said annular recess thereof engaging said 

21 annular protrusion of said covering member, said valve being capable of blocking fluid 

22 from flowing through said through hole when said socket is not coupled to said second 

23 opening, said valve being propped up by said propping protrusion of said main body for 

24 permitting water to flow through said through hole when said socket is coupled to said 

25 second opening of said covering member; 

26 . said humidifier being adapted for use with a bottle having a screw thread 

27 on an outer circumference of an exit opening thereof, said bottle exit opening being 

28 screwed into said socket, said bottle having water contained therein; 

29 said humidifier further comprising a main circuit board including 

30 a power supply control unit, said power supply control unit having a 

3 1 transformer for transforming input power into a first power output, and a second power 

32 output, said first power output being transmitted to said fan; 

33 a moisture adjusting unit having a moisture adjusting knob, and a power 

34 supply switch, said moisture adjusting knob being provided for adjusting an amount of 

35 water vapor made by said humidifier; 

36 an activating unit having a water detection circuit and a vibration control 

37 circuit, said water detection circuit having two transistors each electrically connected to 

38 a respective one of said water detecting means of said main body, said vibration control 

39 unit being electrically connected to said ultrasonic vibrating member, said second power 

40 output being rectified and then transmitted to said vibration control circuit, a message 

41 from said moisture adjusting knob being capable of being transmitted via said water 

42 detection circuit to said vibration control circuit when both said water detecting means 



BNSDOCID:<WO OfWl3PRAi I > 



WO 00/40326 



PCT/US00/00642 



13 

43 detect the presence of water in said containing chamber, whereby said ultrasonic 

44 vibrating member is activated by said vibration control circuit in the presence of said 

45 water in said containing chamber to transform said water into vapor, which is then blown 

46 out through said vapor exit openings by said electric fan. 

1 8 . The humidifier of claim 1 , wherein said main body further includes 

2 an electric fan for blowing water vapor. 

1 9. The humidifier of claim 1 , wherein said main body further includes 

2 a moisture adjusting means, said moisture adjusting means being electrically connected 

3 with said ultrasonic vibrating means for adjusting an amount of water vapor produced by 

4 said ultrasonic vibrating means. 

1 10. The humidifier of claim 7, wherein said covering member 

2 includes a magnet on said, and, a magnetic switch is provided between said moisture 

3 adjusting knob and said vibration control circuit, said magnetic switch being turned on 

4 by said magnet when said circumference of said covering member is firmly received in 

5 said connecting trench, and being otherwise cut off, whereby said vibrating control circuit 

6 is not capable of activating said ultrasonic member to produce vapor when said covering 

7 member is not fitted on said main body. 
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